It was previously shown that the clearance rate of bromsulfalein (BSP) by the liver of sheep decreased when methemoglobin content increased in blood of sheep1). The relationship between BSP residue value in serum and methemoglobin content in blood in the previous examination was described by a single equation. However, though the clearance rate of BSP seemed to be the most useful indicator for showing various damages of the liver function2), the previous examination failed to show by which pathway the liver damages occurred, when hemoglobin was converted to methemoglobin after administration of nitrite into the rumen of sheep. The present investigation was undertaken to see the liver function of sheep of methemoglobinemia by determining various serum constituents, which were known to have relation with protein, carbohydrate and fat metabolism, enzymic activities and biligenetic function of the liver.
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Experimental procedure
Two adult Japanese Corriedale wethers, about 36.5kg in body weight, were used in this experiment. Each animal was kept in an individual pen and fed 500g of chopped timothy hay twice daily, with free water and trace mineral salts. Thirty days after the animals began to be kept on the experimental condition, serum sample was collected from each animal one hour after the ingestion of the morning feeding in order to obtain the control data. After ten days, the other serum sample was similarly collected from the same animals one hour after the dosage of 120mg of sodium nitrite per kg of body weight into the rumen. Sodium nitrite had been administered just after the ingestion of the morning feeding. The latter procedure yielded blood containing methemoglobin as much as 50% of total hemoglobin at sampling time. Total protein, albumin, urea and ammonia in serum were determined to know protein metabolism in the liver.
Zinc turbidity test and thymol turbidity test were also conducted to know protein metabolism in the liver. Glutamic oxalacetic transaminase, glutamic pyruvic transaminase, alkaline phosphatase, lactic dehydrogenase and leucine aminopeptidase activities were determined to know enzymic activities in the liver. Total bilirubin, total cholesterol and glucose in serum were determined to know biligenetic function, fat metabolism and carbohydrate metabolism in the liver.
Total hemoglobin and methemoglobin in blood were determined by the cyanmethemoglobin method of KAJITA and TSUSHIMA3) and by the method described by EVELYN and MALLOY4). Serum ammonia was determined by CONWAY'S microdiffusion method5). The other serum constituents were determined in a rapid blood analyzer (RaBA-System)* according to the procedures as follows; Methemoglobin formation in blood had no effect on the serum contents of total protein and albumin. It had also no effect on turbidities of serum studied by ZTT and TTT. Though turbidities by TTT differed considerably among the animals, the effect of methemoglobin formation on this reaction was not observed in a same animal. However, when methemoglobin content in blood increased to as much as 50% of total hemoglobin, serum urea seemed to decrease slightly and serum ammonia, on the contrary, seemed to increase. As to transaminase activities, when methemoglobin content in blood increased, GPT seemed to increase slightly, but, no effect of methemoglobin formation was observed in GOT. ALP decreased slightly when methemoglobin content increased. LDH decreased remarkably, but, LAP increased, when methemoglobin content increased in blood. Bilirubin decreased when methemoglobin content increased. Total cholesterol level in serum was different among the animals, but, no effect of methemoglobin formation was observed.
Glucose in serum increased when about 50% of hemoglobin was converted into methemoglobin in blood of the animals. Various serum constituents were determined to study effects of methemoglobin formation on the liver function of sheep in this experiment. Among many serum constituents having relation with various liver functions, it was remarked that serum ammonia increased and serum urea decreased when methemoglobin in blood increased. Since the removal of ammonia by the liver seemed to be inhibited by methemoglobin formation, ammonia increased slightly in amount in serum under these circumstances. Though the increase of serum ammonia in this experiment seemed to be partly due to the slight increase of ammonia in the rumen followed by reduction of nitrate or nitrite, slight depression of serum urea might indicate the depressed conversion of ammonia to urea in the liver of the animals of methemoglobinemia. CARVER and PFANDER6) reported that serum urea was slightly greater for nitrate-fed lambs having only 2% of methemoglobin in blood than for the control animals. That experiment indicated that the nitrate was being reduced to ammonia in the rumen, part of which was being used for blood urea synthesis. However, in this experiment, 50% of hemoglobin was converted to methemoglobin, which might be one reason for these different response. In the previous paper1), the authors reported that apparent depression of the liver function was observed in the animals when methemoglobin contents exceeded 35% of total hemoglobin in blood. The increase of serum ammonia and the decrease of serum urea seem to be introduced by depressed urea synthesis in the liver of the animals of hypoxia induced by unusual methemoglobin formation. Similar results were obtained in rabbits of hypoxia caused by the experimental exposure to an atomospheric depression by TANAKA7,8).
Though the slight decrease of ALP and the increase of LDH were observed in the animals which suffered from liver damages9), serum levels of these constituents seemed not to be affected by methemoglobin formation in this experiment. It was because the liver damages by methemoglobin formation were temporary and did not continue so long. The slight increase of GPT and LAP seems to be in general agreement with the finding that these enzymic activities seem to increase when heart-failure9) and anemia9) are observed. The increase of bilirubin was frequently observed in the animals which suffered from the liver damages10). However, the different results were obtained. The mechanism of the decrease of bilirubin in this experiment, therefore, was not fully understood.
It was also remarked in this experiment that serum glucose level increased when methemoglobin content increased. The result was in general agreement with that reported by TANAKA et al.11) who observed the increase of blood glucose in rabbits of hypoxia. Deficient oxygen supply caused by unusual methemoglobin formation in blood seems to have some effects on blood glucose regulation system in the body.
